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DETAILED ACTION 
Grounds of Rejections 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

2, Claims 1, 2, 5, 8-13, 44, 45, 48, 50-51, 53, 56-60, 62 and 63 are rejected under 35 
U.S.C. 102(b) as being anticipated by Mahawilli (US 5,814,365). 

In re claims 1, 44, 45, 48, 50, 62 and 63, Mahawilli, in Figs. 1-6 and related text, 
expressly and impliedly teaches the claimed method for heat treating a semiconductor wafer, 
comprising : 

• placing a semiconductor 12 in a thermal processing chamber 10 that is in 
communication with a plurality of lamps (tungsten-halogen lamps (not shown), col. 5, 
lines 4-15), the semiconductor wafer 12 defining a plurality of localized regions (i.e. 
discrete areas) along a radical axis; 

• adjusting the temperature of the semiconductor wafer 12 to a predetermined 
temperature according to a predetermined heat cycle including a heating stage in 
which the semiconductor wafer 12 is heated by the plurality of lamps; and 

• during at least one stage of the predetermined heat cycle, providing a gas through gas 
injection segment 36, 38, 40 to selectively control the temperature of at least one of 
localized regions of the semiconductor wafer 12 to minimize temperature deviation of 
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the at least one localized region from the predetermined temperature (i.e. to achieve 
temperature uniformity across the wafer, col. 4, lines 60-65; col 6, lines 13-19, 30- 
35, 40-48, 62-67; col. 9, lines 48-51; col. 10, lines 28-39), the gas being supplied by a 
gas injection assembly 34 above the semiconductor wafer 12 (Fig.3) and a pluralitv of 
gas outlets 36A-36D, 38A-38D, 40A-40D (Fig.5). 
In re claims 2, 5, 51, 53, Mahawilli also teaches monitoring the temperature of said at 
least one localized region with a temperature sensing device 60 and 84 (col. 8, lines 36-37; 
col. 9, lines 39-43), said temperature sensing device 60 and 84 being in communication with 
a controller (col. 9, lines 39-51); and based on information received by said controller from 
said temperature sensing device 60 and 84, controlling the ten^Derature of said at least one 
localized region according to said predetermined heat cycle; and controlling the flow rate of 
the gas (col. 10, lines 34-39). 

In re claims 8-10, 56-58, Mahawilli also inherently teaches that said at least one localized 
region comprises less than about 50% or 25 % or 15 % of a cross-section of said 
semiconductor wafer because Mahawilli' s method is to pursuit the temperature uniformity on 
every discrete area region across the entire wafer (col. 10, lines 36-37). 

In re claim 1 1, MahawilU also inherently teaches that said temperature of said at least one 
localized region is decreased during said heating stage of said predetermined heat cycle 
because the temperature would increase and decrease within a predetermined cycle and is 
further controlled within a target range by controller during temperature controlling. 

In re claims 12, 13, 59, 60, Mahawilli also inherently teaches that said predetermined heat 
cycle further comprises a cooUng stage; and said temperature of said at least one localized 
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region is increased and decreased during said cooling stage of said predetermined heat cycle 
because the temperature would be fluctuating during temperature adjustment via controller. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 4, 6, 7, 42, 46-47, 49, 52, 54, 55 and 61 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Mahawilli in view of Champetier et al (US 5,874,71 1). 

In re claims 4 and 52, controlling the temperature of the gas is obvious because it is a 
matter of determining optimum process condition by routine experimentation with a limited 
number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of optimum ranges 
within prior art general conditions is obvious) and In re Boesch, 205 USPQ 215 (CCPA 
1980)(discovery of optimum value of result effective variable in a known process is obvious). 
Particularly, Mahawilli' s method is to pursuit temperature uniformity across the entire wafer by 
selectively control gas rate with the assistance of a controller. One of the ordinary skilled in the 
art would have been motivated to control gas temperatxire to achieve temperature uniformity. 

In re claims 6, 7, 54 and 55, these claims are prima facie obvious without showing that 
the claimed ranges achieve unexpected results relative to the prior art range. In re Woodruff, 16 
USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688(Fed. Cir. 
1996)(claimed ranges of a result effective variable, which do not overlap the prior art ranges, are 
unpatentable unless they produce a new and unexpected result which is different in kind and not 
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merely in degree from the results of the prior art). See also In re Boesch, 205 USPQ 215 
(CCPA) (discovery of optimum value of result effective variable in known process is ordinarily 
within skill of art) and In re AUer, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges 
within prior art general conditions is obvious). Particularly, Mahawilli indicated that the method 
is to achieve terrq^erature uniformity across the wafer. One of the ordinary skilled in the art 
would have been motivated to utilize Mahawilli' s method to minimize the temperature deviation 
within an optimized range as claimed. 

In re claims 42, 46-47, 49 and 61, Mahawilli substantially teach the claimed method, as 
stated above, but do not teach that the gas is supplied by a reflective device located below the 
semiconductor wafer. 

Champetier et al, in an analogous art of heat treating processing, teach utilizing the 
reflective device 26 located below the semiconductor wafer 14 (Fig. 1), wherein the reflective 
device 26 is constructed by coating a reflective layer 36 (i.e. highly reflective material such as 
stainless steel, col. 12, lines 333-34) on a pedestal. 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time 
the invention was made, to modify the method of MahawilU by providing the gas assembly 
below the wafer instead of above wafer; and by coating the reflective layer on the pedestal or 
platform, as taught by Champetier et al, so that the platform 28 of Mahawilli becomes the 
reflective device in a such way that gas outlets extending through the reflective device located 
below the wafer, since by this manner it would intense the heat radiation and ranq) rate. 
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Response to Arguments 

5. Applicant's arguments filed 5/3/04 have been fully considered but they are not 
persuasive. 

In re 102(b) rejection, applicants' argument is on the ground that Mahawilli does not 
teach selectively control the temperature of at least one locahzed region of a semiconductor 
substrate because the gas injection assembly in Mahawilli is in a uniform controlled manner 
(second paragraph, page 9). Applicant then contradictorily admitted that the gas injection 
assembly is broken up into several segments comprising multiple orifices 42 allowing for 
directing non-uniform gas flow to different localized regions on the substrate so that there are 
more gas flow directing to one locahzed region of the substrate than another (third paragraph, 
page 9). In other word, applicants inherently admitted the gas injection assembly has selective- 
control function to independently vary gas flow, via the multiple orifices, towards to different 
localized regions of the substrate. 

Indeed, Mahawilli' s method is to pursue temperature uniformity (i.e. minimal 
temperature deviation) across the substrate (col. 9, lines 48-51 and col. 10, lines 28-29 and 36- 
37) by using the gas injection assembly for heating the substrate. The gas injection assembly 
comprises plural gas injectors (col. 3, lines 38-42) and is able to "selectively deliver" single or 
plural gases (i.e. in an independently controlled manner and with different gas volume 
adjustment) (col. 3, lines 43-47 and 53-56 and col. 4, lines 60-65) towards to the substrate for 
heating the substrate and thus to minimize temperature deviation among different locahzed 
regions of the substrate. Thus, Mahawilli does teach selectively control the temperature of 
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localized regions of the substrate to minimize the temperature deviation through the selectively- 
controlled gas injection assembly. 

Applicant further argued that the non-contact emissivity measurement system and photon 
density sensor in Mahawilli are for measuring temperature of the substrate and is absolutely 
irrelevant to providing a gas to selectively control the temperature of localized regions of the 
substrate (second paragraph, page 10). 

In response to the argument, Mahawilli teaches the aforementioned Umitations, as stated 
previously. The examiner also disagrees that the emissivity measurement system and photon 
density sensor are not related to the temperature selective control since the aforementioned 
instruments are good for temperature measurement and are indispensable tools in temperature 
selective control during heating and cooUng cycles. 

In re 103(a) rejection, applicants also argued that secondary reference, Champetier et al., 
does not teach providing a gas to selectively control the temperature of plural localized regions 
of the substrate to minimize tenperature deviation (last paragraph, page 1 1). 

In response to appHcant*s arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck cfe Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). After all, Champetier's teachings 
is used to remedy the deficiency that Mahawilli fails to teach that the gas is supplied by a 
reflective device located below the substrate. By integrating the reflective device, as taught by 
Champetier, with the gas injection assembly of Mahawilli, the gas outlets in Mahawilli can 
extend through the reflective device located the substrate and the semiconductor substrate can be 
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heated faster because the reflective device would intense the heat radiation (see previous Office 
Action, page 6). 

AppHcants further argued that Champetier et al to US 5,997,175, as cited in the previous 
office Action, is not a prior art. However, the newly cited secondary reference, Champetier et al 
to US 5,874,71 1, is a prior art because the new reference is qualified as 102(b). 
6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-Ming Lee whose telephone number is 571-272-1 863. The 
examiner can normally be reached on M-F (9:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed appUcations 
may be obtained from either Private PAIR or Pubhc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct-uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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